Background: The diagnosis of type 2 diabetes mellitus (T2DM) carries with it a number of changes to the patient's lifestyle. A healthy lifestyle, health and preventive behaviors, as well as healthy nutrition habits play a key role in treating T2DM as well as limiting its complications.
Introduction
The aim of the study was to analyze the correlation of health behaviors of patients diagnosed with type 2 diabetes mellitus (T2DM) and their influence on the patients' quality of life.
T2DM is a chronic disease which often develops for years without any clinical symptoms. [1] [2] [3] [4] [5] [6] [7] It is the most common type of diabetes worldwide, the other two common types being type 1 diabetes and gestational diabetes. T2DM accounts for 85%-95% of diagnosed cases. 8 Diabetes as well as other diseases of affluence which include obesity and cardiovascular diseases are a major health concern in the 21st century. It is estimated that by 2025, the number of patients with diabetes around the world will have increased to over 330 million (which will account for about 6.5% of the world's population) 9 and by 2035, the number could increase to almost 600 million.
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In Poland, in 2006, there were 2 million people diagnosed with T2DM. This number meant a prevalence of 5% among the Polish population.
11
A major factor which leads to a constant increase in the number of people with T2DM includes the changes in the lifestyle globally resulting from social advancement and quick urbanization. 12, 13 Some of them are a sedentary lifestyle, not conforming to healthy nutrition recommendations, including eating large quantities of processed foods, stress, and exhaustion. This applies not only to developed countries, but also to countries with medium or low social status of their citizens.
14, 15 The problem of incidence of this disease applies to the whole world, regardless of the social status. 16 Diabetes, then, is not only a health issue, but also an economic one. A large percentage of people with T2DM are middle aged and at the top of professional and economic productivity. 17 The costs connected with treating diabetes and caring for patients are extensive all over the world. This is due to the costs involved in frequent outpatient visits, the patient's drug use, and frequent hospitalizations. T2DM patient care is a long-term affair and often lasts until the end of the patient's life. 14 It is estimated that by 2025, the worldwide cost of treatment of T2DM will have reached around 302 billion dollars. 8 In Poland, the highest share of T2DM treatment costs is contributed by the costs of insulin therapy (over 45%) and of hospital-based treatment (around 25%). Outpatient visits are the least cost-intensive (around 3%). Globally, the costs take similar shape. 8 Among the costs indirectly connected to diabetes treatment are the costs connected to a decrease in productivity because of early retirement, disability benefits, and the decrease in productivity due to sick leaves. 11 The approach to patient treatment is increasingly multidisciplinary and holistic. Attention is given not only to the results of physical examination, but also to the quality of life of the patient from the moment of diagnosis. To measure them, appropriate tools such as quality of life questionnaires customized for every disease, including diabetes, are used. The questions are related to the issues of well-being, satisfaction with life, physical state, emotions, social functioning, and daily blood glucose levels. The use of questionnaires about satisfaction with life for diabetic patients is uncommon in Poland. Making their use more prevalent would be a good way of discovering the symptoms and problems which negatively influence the quality of life of the patient. Furthermore, patients would have a sense of greater involvement on the part of the doctors, which would positively influence the patients' satisfaction with their medical care and lead to a general improvement of satisfaction with their life. 18 The disease and the frequent visits to specialist doctors and diabetes clinics, the daily intake of medicine to lower the blood glucose levels, insulin injections, hospitalizations, and the risk of complications which, in extreme cases, could lead to the patient's death drastically lower the quality and satisfaction with life of people with T2DM. The disease influences not only the physical well-being, but also the mental sphere, social functioning, and everyday existence. 19 In order to improve the quality of life of the patients, changes must be made in their lifestyle. These changes include lowering the body mass, new dietary habits, and physical activity which may stop the development of the disease. 19, 20 Changes to one's habits and lifestyle are often difficult to accept because of their extent. For a patient with T2DM, the support of private and public entities, such as the government, health organizations, doctors, and specialists, as well as the society as a whole, is crucial. 20 Integrated care allowing complex, conscious, and full realization of the treatment aims influences both the improvement of health and the improvement of the quality of life. 21 The quality of life in everyday functioning manifests itself as satisfaction, self-acceptance, and being able to realize one's goals. An important factor that helps patients suffering from T2DM is health education. It aims to improve the patients' knowledge so that they can actively take part in the treatment, make use of the results of controlling the modifications to therapy, and prevent chronic complications. Gaining knowledge about the disease leads to a decrease in the sense of fear and in the sense of being disabled. A proper informative course about insulin therapy broadens the patients' knowledge and skills, influences their sense of independence and self-reliance, and lowers the fear and doubts associated with the disease. It also influences the health behaviors and satisfaction with life of the patient struggling with a chronic disease. 22, 23 Quality of life is measured as physical and social functioning, and perceived physical and mental well-being. People with diabetes have a worse quality of life than people with no chronic illness, but a better quality of life than people with most other serious chronic diseases. 24 Previous studies investigating the associations between health behaviors and life satisfaction in adults with diabetes have reported mixed findings. One such study has examined the impact of satisfaction on global life satisfaction. 25 In some studies, healthrelated quality of life was found to have a modest effect on overall life satisfaction in the general population compared to satisfaction in other domains, [26] [27] [28] but its effect was larger when focusing on those who experienced major decrements in health status. 24 The past few years have seen an increase 
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Influence of health behaviors of T2DM patients on life satisfaction in research focusing on the relationship between behaviors such as glycemic control and life satisfaction in people with diabetes. A number of these studies suggest that a relationship between health behavior and life satisfaction does exist. 28, 29 Studies of clinical and educational interventions suggest that improving the patients' health status and their perceived ability to control disease results in improved quality of life and provides satisfaction in life to patients. 29 Also, some studies have found significant associations between quality of life and measures of glycemia 30 and increased treatment satisfaction. 24, 31 Several studies have reported that increased duration of diabetes was associated with decreased quality of life in population of people with each type of diabetes. 28, 32, 33 On the other hand, some studies have found no significant association between the quality of life and disease duration. 34 For example, Finnish and Swedish studies of patients with diabetes found no significant relationship between disease duration and scores on the Finnish or Swedish version of scale of satisfaction. 29, 32 Also, some previous studies have looked at the associations between health behaviors like physical activity and diet and life satisfaction, 19 but these questions have never been investigated in a Polish population and they have reported mixed findings. Moreover, there are possible gender differences in health behaviors or satisfaction with life. A number of researchers have reported that quality of life is better among diabetic men than among diabetic women. [35] [36] [37] [38] [39] [40] This is consistent with the reported gender differences in health behaviors of patients diagnosed with T2DM and their influence on the patients' satisfaction with life. This aspect also has never been studied in the Polish population. This study addresses the gaps in the literature and needs to be highlighted.
Materials and methods
This study was conducted on a group of 50 patients from the Kuyavian-Pomeranian Voivodeship between April and December 2015. All participants were people diagnosed with T2DM in the last 5 years before starting the research. Participants were in a good health status and were under regular control by diabetologist. In this study, the Health Behavior Inventory (IZZ) and the Satisfaction with Life Scale (SWLS) were used. Patients were examined before planned control visits to a doctor. At the same time, they completed two questionnaires (first IZZ and then SWLS). Patients with depression as a comorbidity were excluded from the study. The results of both SWLS and IZZ were converted into standard ten (sten) scores. (The sten is a standard scoring system commonly used with personality questionnaires. Stens divide the score scale into ten units. Each unit has a bandwidth of half a standard deviation except the highest unit [Sten 10], which extends from 2 standard deviations above the mean, and the lowest unit [Sten 1], which extends from 2 standard deviations below the mean. 41 ) A score within 1-4 represents a low value, sten 5 and 6 are regarded as average, and a score of 7-10 regarded as a high sten. The IZZ is composed of 24 statements which describe different behaviors of the patient connected to their health. The IZZ is a standardized method according to Juczyn´ski. 42 The frequency of individual behaviors as stated by the subjects allows to determine the frequency of patients' health behaviors in four categories: proper eating habits (consuming vegetables, fruit, whole meal bread), health practices (daily physical activity, recreation, sleeping habits), preventive behaviors (including keeping to health recommendations), and positive mental attitude of the patient. The categorization of the diabetic's behaviors enables to gauge whether the patient's knowledge in these categories is sufficient for self-care and whether there is a relationship between these categories and the patient's satisfaction with life.
To this end, the SWLS was used. SWLS is also a standardized method. 43, 44 It is composed of five statements connected with the T2DM patients' general sense of being satisfied with life. Spearman's rank correlation coefficient was used for calculation of the strength of the relationship in the four categories. The strength of the correlations (r Spearman) was determined according to the following criteria: below ±0.2 → slight correlation (almost negligible relationship) from ±0.2 to ±0.4 → low correlation (definite relationship) from ±0.4 to ±0.6 → moderate correlation (substantial relationship) from ±0.6 to ±0.8 → high correlation (marked relationship) from ±0.8 to ±0.9 → very high correlation (very dependable relationship) from ±0.9 to ±1.0 → practically complete correlation.
Scatter diagrams which show the cardinality of concurrent points with coordinates determined by two variables in order to emphasize the different weights of the points were used for the presentation of parametric dependence.
Box-and-whisker plots with a mean, a mean ± standard error, and a mean ± standard deviation were used for the presentation of nonparametric dependencies. For the calculation of nonparametric dependencies and testing the significance of differences between mean values, the analysis of 
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For verification of all analyses, a significance factor at the level of α=0.05 was used, which allowed the variables to be considered statistically significant at P0.05.
The Institutional Biomedical Ethics Committee approved this study (file number KB 323/2015). Written informed consent was obtained from participants of the study for participation in the study and publication of this report.
Results
The results are discussed in correlation to the categories.
Demographic data
The study group included 50 people of whom 34% were men (17 subjects) and 66% were women (33 subjects). Figure 1 .
The level of satisfaction with life is also dependent on gender. Women had a lower level of satisfaction with life than men as well. Figure 2 .
Analysis of demographic data showed that age, place of residence, and education level of the respondents do not affect the satisfaction with life and the intensity of health behaviors of patients with T2DM (P0.05).
The relationship between satisfaction with life and health practices of patients with T2DM is shown in Figures 3 and 4 . T2DM patients with a high satisfaction with life had worse health practices in terms of sleep, recreation, and physical activity (Figures 3 and 4) . The correlation of scores in the IZZ scale -health practices and the SWLS scores (raw score) was low negative (r=−0.3138, P=0.0265) (Figure 3 ). Patients with a higher satisfaction with life had worse health practices. Analogical scores were recorded in the SWLS sten scale (Figure 4 ). The correlation of scores (sten) was low negative (r=−0.3474, P=0.0134).
There was a relationship between health practices and satisfaction with life in subjects with T2DM. People with a lower satisfaction with life had better health behaviors ( Figure 5 ). Statistical analysis (test IZZ -health behavior) in terms of gender also showed that women practice better health behaviors (keeping to health recommendations, proper 
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Influence of health behaviors of T2DM patients on life satisfaction eating habits, controlling the body weight) than men. The test result of F in ANOVA was F=7.3047, P=0.095, with an average of 3.64 for women and 3.41 for men.
The correlation of scores in the IZZ scale -health behaviors and the SWLS scores (sten) was low negative (r=−0.2811, P=0.048). Patients with a lower satisfaction with life had better health behaviors ( Figure 5 ).
Correlation of scores relating to the iZZ
The obtained results of existing scores relating to IZZ are presented accordingly in Figures 6-11 . Results of this analysis are presented below and in the figures. Figure 6 shows the correlation of T2DM patients' preventive behaviors and positive mental attitude variables. People with a higher intensity of preventive behaviors were noticed to have a worse mental attitude. The correlation of scores in the IZZ scale -preventive behaviors and positive mental attitude was low negative (r=−0.3294, P=0.0195) ( Figure 6 ). In terms of gender, better mental attitude was found among men and was higher in them (3.52). Average value of mental attitude coefficient in women was 3.44, with a standard deviation 0.31. Figure 7 shows the correlation of the variables health behaviors and health practices (daily physical activity, recreation, sleeping habits) of a patient diagnosed with T2DM (IZZ).
The correlation of scores in the IZZ scale -health behaviors and health practices (daily physical activity, recreation, sleeping habits) was moderate positive (r=0.54, P=0.00005). Patients with better health practices showed better prohealth behaviors (Figure 7) . 
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Rosiek et al Figure 8 shows the correlation of the variables health behaviors and preventive behaviors (keeping to health recommendations) of a patient diagnosed with T2DM (IZZ). The correlation of scores in the IZZ scale -health behaviors and preventive behaviors (keeping to health recommendations) was low positive (r=0.32, P=0.0237). Patients with better preventive behaviors showed better health behaviors (Figure 8 ). Figure 9 shows the correlation of health behaviors and proper eating habits. Patients with better eating habits showed better health behaviors. The correlation of scores in the IZZ scale -proper eating habits and the scores in the IZZ scale (sten) was moderate positive (r=0.418, P=0.0025). People with a higher intensity of health behaviors showed better eating habits (Figure 9 ). Statistical analysis by gender also showed that women had slightly better eating habits than men. Average value for women was 3.45 and for men was 3.38, with the standard deviation being 0.34. Figure 10 shows the correlation of health behaviors to the IZZ scale (sten). The correlation of scores was moderate positive (r=0.59, P=0.00001). Figure 11 shows the correlation of preventive behaviors scores to the IZZ scale (sten). The correlation of scores in the IZZ scale -preventive behaviors and the scores in the IZZ 
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Influence of health behaviors of T2DM patients on life satisfaction scale (sten) was moderate positive (r=0.3174, P=0.0247). T2DM patients who had a higher intensity of health behaviors showed better preventive behaviors.
Discussion
T2DM negatively impacts health-related quality of life and satisfaction with life.
This negative impact affects multiple aspects of a person's life, including the psychological impact of being chronically ill, dietary restrictions, changes in social life, symptoms of inadequate metabolic control, chronic complications, and ultimately lifelong disabilities. 24, [45] [46] [47] [48] [49] [50] [51] [52] [53] Satisfaction with life is a very important factor in the life of a patient with T2DM. 54 Satisfaction with life translates to better therapeutic effects and improvements in the patient's health. 54 Health satisfaction is a unique and important concept to consider when developing individualized strategies for managing T2DM because health satisfaction is a key element of patient-centered care. 55 The concept of diabetes-related health satisfaction encompasses issues specifically related to living with diabetes (eg, blood glucose levels, blood pressure levels, body weight). Health satisfaction is more specific than overall health-related quality of life because it considers disease-related factors. It is different from diabetes treatment satisfaction because it addresses issues not specifically related to treatment. Low levels of health satisfaction in people with T2DM may negatively affect self-care behaviors and treatment outcomes. 55 The study showed that health behaviors like proper eating habits, preventive behaviors, positive mental attitude, and health practices have an enormous influence on the patient's satisfaction with life. Furthermore, a relationship was proved to exist between health behaviors and satisfaction with life of the subjects with T2DM. The present study also showed that the gender of the patient (P0.05) considerably influences both satisfaction with life and the health behaviors of a patient diagnosed with T2DM. Men suffering from T2DM are more satisfied with their lives than women (Figure 2) and are characterized by a higher intensity of health behaviors (Figure 1 ). This is consistent with the gender differences in health behaviors of patients diagnosed with T2DM and their influence on patients' satisfaction with life reported by other researchers. [35] [36] [37] [38] [39] [40] The health behaviors analyzed in four categories were found to have significant correlation with the analyzed parameters. Among patients with a higher intensity of preventive behaviors, a less positive mental attitude was found. This tendency has also been observed by other researchers. 56, 57 Gender differences have some influence on patients' mental attitude and proper eating habits (consuming vegetables, fruit, whole meal bread). Women with T2DM have worse mental attitude than men with the same illness. Women attach more importance to change of eating habits in the course of the disease than men, which may contribute to greater frustration, dissatisfaction, and worse psychological state. The need to increase physical activity in disease and a tendency to rigorously comply with the doctor's instructions to control the level of glucose can cause worse mental attitude and lower life satisfaction. Often, glycemic control and fear of possible complications in people with T2DM, especially in women, are associated with less positive mental attitude and symptoms of depression. 58 Chronic metabolic disease involves numerous complications throughout its course, which causes severe restriction and disability in an individual's lifestyle. These disabilities in an individual's life are felt more by women. This may indicate that diabetes and female gender is one of the risk factors in the development of negative mental attitude and depression in this group. Other researchers have shown that the prevalence of clinically relevant depressive symptoms among patients with diabetes (both women and men) is around 30%. [59] [60] [61] The prevalence of major depressive disorder is approximately 10%, which is double the overall prevalence in people without a chronic medical illness. 62, 63 The low and moderate correlation of eating habits and health practices of T2DM patients suggests that the better the eating habits, the better are the health practices of patients with this diagnosis. This result underlines submit your manuscript | www.dovepress.com Dovepress the validity of health education of diabetics. Even though numerous studies discuss health education, no clear relationship between health education and eating habits, health behaviors, or health practices has been shown yet. 46 Despite the increasing incidence of T2DM globally, the subject of patients' behavior connected to their health and to the general satisfaction with their lives is rarely explored in literature. 45, 55 Proving significant correlation of health behaviors (IZZ) and the results of correlation of the SWLS of patients with T2DM is the basis for further research in this subject. The low negative correlations (r=−0.28, P0.05) of the IZZ scale scores and the results of the SWLS point to the fact that people who pay attention to health behaviors have focused on the disease and its consequences to such a degree that they have lost satisfaction with their everyday lives. This emotional state was more common among women. 64 The results of this study confirm the findings of other researchers. 56, 57, 64 Lack of satisfaction with life and negative emotions accompanying the disease can be dangerous for T2DM patients, as over time, they may lead to developing other conditions, especially depression. 56, 57, 64 Even though patients with T2DM (both women and men) are well prepared for self-care, health education of diabetics should be extended. Health education covering the patients' functioning with a chronic disease aims to improve their emotional state during treatment. 65, 66 Including health education in the process of treatment is especially important for women with a diagnosis of T2DM, as the female gender is a factor which predisposes to a decrease in the level of satisfaction with life.
Diabetes negatively influences the patients' functioning, including their mental state, which undergoes specific changes during the disease course. For the patient to manage the difficulties of the disease, social support aimed at optimizing development, security, fulfilling the developmental needs, and creating comfortable living conditions and conditions for functioning in the society are needed.
The mental state of a patient diagnosed with T2DM influences all aspects of the process of treatment as well as the patient's well-being and satisfaction with life. For this reason, a psychologist is a necessary member of a team of specialists which leads the treatment. Psychological help should cover clear communication with the patient along with continuous evaluation of the patient's mental state and the patient's compliance with the doctors' orders. 67, 68 The influence of diabetes on patient's life and a lack of control over the disease may lead to complications which could disturb the patient's day-to-day life and have a negative impact on the patient's self-esteem. The results of the study also prove that patients characterized by a higher intensity of health behaviors and having a more positive mental attitude experience a much better quality of life in terms of their mental health, in the sense of social relations, and in functioning in the society. 54 
Limitations
The sample used in this study was restricted to people in Poland with T2DM from 1 to 5 years of diagnosis. Thus, caution should be exercised in generalizing these findings to all people with diabetes. However, the authors are not aware of any reason to believe that people with diabetes longer than 5 years of diagnosis are different from other diabetics in Poland. Limitations of the study also include these elements as the limitations associated with a self-reported, cross-sectional, and correlational design and the limitations associated with the simplicity of utilized statistics. Therefore, there is some potential of bias in reporting the behavior and satisfaction of people with diabetes, which may have occurred because of the respondents' interpretation of the questions or desire to report their behavior and emotions in a certain way, or simply because of the inaccuracies of their responses.
Also, other areas could affect a subject's response to the questionnaire and general health. Although patients with depression as a coexisting disease were excluded from our study, the other coexisting diseases such as heart disease, obesity, hypertension, and also increased pressure before the visit to the doctor (white coat syndrome) and different medications in T2DM treatment could affect a subject's response. We know the main adverse effect of metformin is gastrointestinal discomfort and the major concerns related to the use of sulfonylureas are hypoglycemia and weight gain, which could affect the subjects' responses. There is some potential for reporting the associations between various prohealth behaviors and life satisfaction among individuals with T2DM.
Conclusion
This study investigates the associations between various health behaviors and life satisfaction among individuals with T2DM. T2DM patients showed limited preventive behaviors, proper eating habits, positive mental attitudes, and health practices. The knowledge of diabetics in the four categories of health behaviors is sufficient for self-care. Health education of people diagnosed with T2DM should be continued, however. The results oscillated around the average, which suggests a need to continue the health education of this group 
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Influence of health behaviors of T2DM patients on life satisfaction of patients. The categorization of the behaviors of diabetics allowed gauging the strength of relationship of the individual categories and satisfaction with life. Male T2DM patients showed a higher satisfaction with life score than women with the same diagnosis. The analyses performed showed that patients with a higher intensity of health behaviors also had better health behaviors. The existing correlations show a significant relationship.
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